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262: ?HU|B| £ ? 264: ?HH|E| 

£ 33 S|£ XIIS ^cnoi! £0|q. £ g!S§ 7|B *|e| ai^om g*| ^goj 

-i ^H^Ai?[b &s §y s*ioii a© 2101a. 

Z2&IL4. qd|0|-S:2| H^'E. 3^ ^ttr^ §J e C|0| A^OI^b ?£0|| 0|gE|b SI^DIh 

yq xh^m 7|*i S=P£jq. M xmq =?qfe g^Diteg cH*1liJ ^aoiq. *pi 

ES. ?\& e^(cvo) gy gei ?|& g*|(PVD)g s&s r oi ?B|g i^efb ?i#0| 2iq. 
cvd g§g q^ gats|o S ig aigspi on soil, cvd ggoi q^mq. oii» sol. ?qsi 

7|& g£|B Cupraselect® £ gX|EI2J°01. 51^*1 Cu(hfac)Lg 7f£J =?B| 5 r tfM S¥*1IM 

0|gmO| i^i! ^ SIP- Cupraselect® fi nqsqof U±HHEe| ^*fl|i^A[2| §^ &E0|q. 

Cupraselect® & (hfac)3r &B g*t K\0\ SrWM 51 9 fiie§(L)0|| =?B|(Cu)£ 

Ol^Oiaq. (hfac)fe «I^« = 2S0WH0WISI4I0IE« UE r LHDl (L)fc mejDil^ U|W 41 eKTMVS)3| 

Cu(hfac)L§ O|go r 01 =?BIS CVDorfe a=?«lfe 7 1 SI £12 ?1|0|q# ? r S h^J ^£]£iq. 9 

tHOIIAJ. S^^IOilb 9IIOIIK HSOIIA-1 g OIIMXPr ^gJ^C-h 3§ S£0]|A1. Q§ «>§0| 50|q. 

2Cu(hfac)L Cu + Cu(hfac) 2 + 2L (*| 1) 

0| 0|| 2\o\0\ H^SS ?B|(Cu)fe ¥||Oim fef¥0^Oj| S*[=jq. yg ¥^§(^. Cu(hfac) 2 2L)B ?j|0| 

n| me\ goil agou/rf #x|£|fe *"tH£¥q ^ 

CVOS ${-d\0\ Cupraselect® § Olgof^r 2UI E^E" SrUb g§0| 9H*II X-|g °J PCampoul e) 

&i CVD^f ^^£lb ^£| *HtH£ q ^*SS ^ 2iq. Sjy*l°£. 3*1*11 Cupraselect ®B BjAi 7| 

aJEI^, 5cJ HI ^tHA r 0tO||AH Of^^. I! § ?|EJ ^[^(^"^ H^. ii^ ?H B| CH 

7r^2r SiSa. ^[SPIb 3^ A|^^jO|| ItfEIOI 2J2D| gywog = PH^J 

o|^)g S^qg ^3A|U2SM1 g^[^q. ?|aPI^ &EH ^^o[7| ?lSr01 

££g -y^A|5_tq. q^ 5^11 ^^A|?|0 S^aIP^ me£|2 SSM^ MZ\ ^qA r 0| 

oj o|^ BreiOllAi ^^A|^ ^ 2iq. SX|S 7|£P|2] g| 0j|fe g ?x1| oij^jg 7|S|A|?PI 

ojg^Ol 0|^£lb L||g5HH2| Mg3^EAr0]| SJSrO} CEM ?|SP|0|q. g^Spll^. 0| § 

BX| fif 50-1500g£] Cupraselect® M ?ISrA|^J ¥0i| a|o|>H S ^ 2iq. 0|e|°h SJijs ^ 

SA|^ ^ £iq. KB 9llo|Di «is ^otoiiAi. J\m tJ^^SMi 9iio|nioi|Ai %\o\n\z 4 2i 
q. 

7|Sr *0ll. Cupraselect® a HB\Q\ ®M &l ^ 0|£|& ^5fS 

Cupraselect® Oil A| 2^£2| TMVSS bH#A|?1 °h§. Sir A| S! ^IBI *§H1Ar0|£J 0|# El 21 Oil A| ?B| 

as (hfac)g m&mm ®Q- oieie samoiiAi. m&simxi &e £^ §^ v oi 01 q ?i*ioiiai ^ 
ahs »oiq. one eoi. . a^. kibi MmmE. sq m ± ^hj e^oii 4- 2* 

q ess 01 § Ai^ij ¥§21 xi^f ^sai^iai. arsiAi?u 01 011 oimoi e^i^sj g 

S0| UBB f § ^ oiq. SEEL S*l P* f b Ea ° g^l g§ §0J| i^H^ ^^A^A] ?1|0|IHM 

oig 4= o,q. HS3|>|q Ail^jspi ?I6|0| ^q ^q ^o||a| ^^q^ aioi^s ^loim 

^^ai^ ^ 2iq. 

1998^ 7S 21 gJ #gJ£LH g ^*2) g»*^SJ0l!?ll glE£|2i °CH Op | Oil &3£lb #S ^1 

09/120.004011 PHA!£! Hf2| »0| . ^HS?^^ 52i 73I5SPI ?I8|0|, Si A|^U2| S.B 5 

o| eo||Ai g*f3| ^4:A|?|H H£|3 ^ B| ^*\^ A|^^ H| ^4:A|?P| ^^H 

5q xHbHOll ? r 2PI| S §7|# ^S^Srfe ^0| B^5]3|q. 0| q m g# #Q21 &x|0||A1. ^laPife 
^q ^qo| =^o|0j| 5ig UH£|2. 0|b S^IIS S^SPI ¥I6|0| 0|gE|fe ¥ii W&M e| 

§j ^^^S a^A|?|3 Al^H gOloMI 

E^C/ Oi^HXi 8lh 31^2! MXit 

g ^goj ^ws x^EI A|^^J0||A1 PiJq 7|SfM ^^A|?|b &x|g XIISo^ 

^oiq. 

mm mo\, ^AioiioiiAi. ?ispi^ #^ §y bmi^s 7 r xife ^huibis Eisatb m\m 

SSCIffl. ?HHiq S?^ BMll^S 5Hd|E| 3P. PlsPI gm$= a?oii 3HBIOJ 

5j5 ili 5 ftl&i £ii 3HUiq S&opioii ^ 3 J «l US! ¥?r£ ^§mq. ^ 

7 | Ahq^l g|g gj 5fS a§ ymn 2i0i oj^q ^xii °J}*|| 3 
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?np\ 2 m&ms. xH§tj£?b %m uxims^ bp. 3hu]ei^ mi® °»m ®=?mz\ ^ug s 
e# 7^61711 mfe m&m ^iau zich sws °soi ^hhiei ej^oiiAj 5>Huiq §i mi missis 

^ £|Ef. 3 §3|, ^*ll S^lfe ?HH|E|# ge r 0| ?r^0|| 2|3 r 01 ^C[. 

*JA|0||0||A1. 7|S|7|^ SJftj 7|& ^fcfl2] ?I0)| UHxISP. Eim°^A1. 7|s|7|^ 

A|?-|5l|E Si 3Hbl|E| m=P-M0\0\\ UHx|£|D1 ^A^| oh^ 7|S|S £ 7|SrA|7|7|£ 7|g @£||0| 

§1 q SSSIP. *JA|0||0]|A| *S tHCHI UH^IS AfSNSIlHfe 9l|0|n| SEb 71EJ ?-| 3H| ^0i| gSfSpl fl«H 7| 
Sr@ MU€! ^^A|5j q. 

£A|0||0I|A1. 7|5|7|2| a|SS 2l4iEI0i §S| 5Ehr ^|Bh A||*|0| &g|f! 4= A|^*J2J Ag^^s g 

7|A|7|£H| 

&7| ^S^ £ S 6)A|0||2| ^Bg| fl*1S! «g0|D| g ^g2j 9Eb A^0||A| %0\L\X\ Sf^3 

7HA|£! ^AldlOll CflS* 01 SI ?|X| £§0| £ gA||A12j ggOII CIJBI 0|^Oj*J 4 SIP. PB|A) &7| ^g2J 

e o|s a g|go| wo, g tlSaniAf s|^ 301 om q. g ise §i¥9 H^S^ai □ ^^oii sjsti 
Ai°> ^§=iq. 

01 m ESi £ ^Si gg^E|. 

g i*g2| £A|§ ^A|0||2j f§S Al^UOll S^oPI ?|o|01 3?x|| g§(0||g #01. =?B| CVDg ?! 

o| Cupraselect® )2| 7H2e|fer £0|q. £ &@2| £A|g *JA|0||7| CVDOfl 2|s|0| g&£|fe =PB| 

HfSj ilSOll q§|0| ^SE|X|SI. SaXrfe g Ug0| AI^EdjOM iff °f£M|7|3 2gj eil^M ^4:A|5| 
7| ?|o|0| *|£| X1| 01 £1711 3qm XHS7rsS r 7il 2i^3X| slfe S.B *W II §^ 39 Oil *|g 

§ ^ 2iP^ 3# ?\±\m ho\q. c\m s^m £b y-ewe teos. ms\ u\m aaioi ^ . ehmskw 
a eaioiM, Eiiaeioiig gjtfg. Eiieqoiiii ofei^s, q|E^?i^(ainigomiir:)Eipfe qoiig o^^n 

§y if 5&5Jfeq|. 0| CHI e)S£|£r oma. Cupraselect® 0!£|2| 5|H^ 3=Px|pf 0|gM 4 s 

21P. 

£SO||A|. s S | £ 1 0il Ai . 7ISP|2| ^^A|?|£^ y§i 7|5|A|?|b 7|sf7|(12)# 0| gof- 

b eij^l 5!S A|^gj(10)0| £A|siq. ^^| Qtjx|| X1|017|(14)2* 5£3 a JS ?-J3^E||0|^^ 

Sirmrr Al^^j ^|Oi7|(17)A|0|£J H||iH ¥5 A|^^J0ij 2|o|01 X||Oi@p. 0| A| ^(10)011 AI . 

Cupraselect® 2| y§g(11)g ^^11 ^3 3& 193 (16) Oil Ai g SEfe MB|3Q| EJgJ2| 

CVO ^£| ^hH(IB)^ £jggCK ^bH(18)b BtmZl ^bHOUIB], ?|SJ?|(12)te H^^^MI *hu|(18)2| 
^FS(19)0|| S|S HHX|E|=C|I. Olfe 0|ot01|Ai &U1|o| ^SEjQ- ^Set ^fcH^J OJIb 1991^ 3§ 0|qa| s 
21 QRlf^ 5.000.113: 1987B 5g 2B^ S^Ej so| q^m^ 4. 668. 365; 1986^ gy S §2| 
4 579.080: 1985t3 IS 29^ S)S§2] nf ^^&| 4.496.609 §y 1980^ 11H 4^ 0|^e soj p|^^&| 
4.232.0635011 PHA|=! ^Bil Stfof^q|(^7| 2t!g «|2|S|H). ^^16 0|7|0|| ^3@q. 

mjxi! S3 Si S3(1B)b I93(16)£| i:^(24)S 3&E|b 9 ^M(20)g , ^^(24)b 193 

^^qsi °i\n\m ^sspi ?i5ioi 9Haii y§i(n)?ioii g3(i6)£j ^^oiiai mEi\ 

SUS' gy(26)HS WSffQ. «l«l X-||0|7K14)b ^Kl| g3 SiT ^3(16)21 7|£PI(12)2| °i|x|| 

ej^(30)Aioioii aasci. xiichs ^^1^ 7ispi(i2)oii ^gticH. y\my\~ °-nmm ssai^i 

3 S§. EEb O^^HI- 5>H£|CH 7^011 2|o|01 ^bf](18)2| ^g(19)# go^OI g7|g Si 
ohCK ?H£J0i |H 3 (34)^ 7^ S^o|^ DH^ °M X||Op|(38)S g^O| 7| 
S|7|(12)2| ej?(36)0i| EtfS ggOt|0||A|. ^Aj|(11)fe i^/SE^ 7|^^ 4 2iP- 
A|^«j(10) A|>i^!2| SI 7!E| ^qcH E0i| CHE! gOI^^TII ~6\7\ ?|o|0| . § S| B}£J 
(39)0| 7|^ 153(34)21 oijAH £§ aUE|AhO|0|| ^A"|7| ^E.|^d| S Oil A|^g(10)£| 
oHAl|(11)2f 32] g7|g §a|o|£^ ^P- A|^«JOl|A| H^^HJ q M0|7j ?|^0|. £lg B|ei(41)0| 
mm B|°I(39)B| mm 0|g£|01 A|±fy°S¥&|2l «l»|2| ^7!g HHaAlfJPOS q£j(41)e CVD aH q ^ 

m2j as Ai^iyoii s§sq). xiioi7i^^(oiis mo\, ^^(13)7^ qo IO ii 

q 0|g 7Hni|£|0| gsf SI §5|2| bHM 7|^o|71| o[q. eiS^M 7HdoU 

Al^^p ;HdsPI ?imoi. gj^ ^1017^*1 gBH(i3)M 712 qe.ie ^«(15)g SEI^ 

4 2ifet||. ^7| -^^ X1|0|7^°H ^M7| 3S!dM HH ^^^^ n±WW ^ 21Q • 

7|£|7|(12)2| gj ^Aldlb £ 2-40IIAI ^A||5| £A|siq. £ 20||Af . 7|5p|(12)b B«l^7|| ^^E|fe ?HB10| 
71^21 °"m S^KIDM SMfe g^7| (atomizer)' ^E||0|XI (200) g S^^q. IPEJAI. ^IaII S ^aII 
£!£|01 5fS 2JX[ SEfe 3HBI01 7|^S g^£J3. 0| 7|a|7| ^ bH (202) ^ SiT£|01 7|a|S 

q gOi g^7|fe ^^?| ^E1| 0| X| (200)7h «|HA| gX| B||^0||A| Ql|^| S?^|» ^^A|7}b 5§ 2|£. 
6 r X|fe STfea. 3d1LK g^7| ^E||0|X|(200)b 7|SP1 ^Bi(202)^2] ?HB|0| *S_0||A| °-*U1| 

X|| g 0)|O|S1g§ gEHS g^AILiP. 0110)^1 ejXfb Oil g mO\ 5|30| 10 _? LHX| 10" 4 cm(4x10" 8 LHX| 
4x10 _5 2.lAl)S?l^ ^ 010DI. 7|£l 7|A^ 100HH g 2JX|# g^AlU 4= SiQ. ^ ^JA|0||0||Ai. EA|=! ^ 

AI0IIOII q# g¥7| ^EHOIXIb Cupraselect® oh^| S^aIIS ^^A|71 , 5H Bl CH 7 r A0||A| 7|Sr7| ^E1|0| 
X (202)S ^Ah£|^ Qi|3|| a?A||2| CH^^2| 2JX|7| 10gJ ( .010&]x|) 0|S| HBI3 Oil CH EH ^ A|0|2S2| 2J X|0|| 

HA|S} 37|^ 7|xi£^ bp. m& oiaist ^ixi Aioi^fer ^Aioiioii qq ass 4= £*q. 



7|(38)°S¥E1 S3 qei (212)2| gj 3¥§ ^§§1^ 7igdi(210)# SS^Cf- 7|gq(206. 210) g 

4s OlgOllOll S|WB SX|S Tigq ^7l|g 8m§! ^ &E|. qo|(208, 212)S ^bH ^3(19)2] WIS 
g0|o|7ll 6|7l ¥|o|Q1 ^7| g§ Tll^gei M®0IIA| ?H A|S 7|fi^ qPJgJ 4= SiP- 

£ 3 S! 4011 A|. £¥7| ^E1|0|X|(200) 2| gAj|(204)^ All 2^a|| S^(222)0|| 2|u|0| 5i|All 2J? 71 pq 
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(206)011 SSEIH XII 3&m gS(224)01| 21^0} 7hi 2J ? 71 g £4 (210)011 22E|b fMI gg(220)g 5& 
ffC*. £ 40)1 m £A|@ H|2| g*0|. as ^Al| §£9220)b §£(224)(£ 3)2£*E|2| 5>H£|01 ?\±S>\ * 
g(230) §y §^(222)(£ 3) o^^E12J °HA1| *!?*||2J mg(232)§ ^0|M0|&1 . #7| g^(222)b EA|£I 
£A|0||0||A| XII 1g£(220)£f SjZt^g HH*|@Q. £J7|2f l^b HH*lb E| HlX^(236)g Xllgolbm. 

£PI Hx^b ^*1I 3?xi|£l ~g(232)0| &7| E| I2^¥(236) ?H B| Qi 7\± ^g (230) Oil 2\o\0\ *fBE|£ 
^ oU sM(232. 230)£J 2& ¥£<232a, 230a) HA|£lb H|2| ^0] 5»H B| CM ?\±2\ £§]1| £&0| 
S0|«WI ©C[. 

*JA|0|I0||A|. IttfJ- = S(220)fe £ 40|| Al W£ HA| £| b 20| £LH*!°S g§ *8 7f*IQ. IS 

(220)21 §e ^rb ^IxHI £1^*11 ^e(232)0| E| 12*1 ¥(236) 0|| Aj 7Hci|0i 71^ (230) Oil 21^01 xlE+S 
OH xfs ojxi EEb gfgg g0|SM| g^olE^ ^q. £JA|0t|0||A|. fftf g££J 20-30 

gj s?ioixie* oil on njei a>m ^ 21 p. 

g£(220)b E| 12x^(236)011 bH*IS ^2] 2J?(220a, 220b) # Sms| £J?(220a)b g 

S (222) 0|| Pj^£|01 g^(222)g^E12J °h*U 9^x11 # ^g^P- QE °J=F(220b)fe g^(224)0i| £^£| 
Oi #S(224)S^E121 ^H^ICH 7^g &|gm£^ ^A|0||0||A|. £tf g^(220)b °i^| 3 =?*|| 2J^ 

(220a)0]|A1¥E1 ?Hb|E| °J ? (262)7^X1 2J ^5|2£ E 3*11 U0|(£. 40||A1 HA]U)g 7f£ICh ^ 

m «£2l ^W01| CHS Stf (220) 2] ^6 S0|b 3»He|CH 7^21 ^xll 3=?xl|2| £®S °g0| E| HJx) 
¥(236)S¥Ei 3Hb|E| £J?(262)^. HH 9I|xl| S^xll 2JXW 5 i^iS XH^&o^ 3J£ g*l&q. 

^A|0||01|A1. Em SS(220) a 0| L Cfl = W21 U| 2:1 LH X| 20:10|P. &7| H|b 0|S0I|0|| am £5 MM 
^ SIP- 

SB §S(220)2J ej ? ( 2 20b)b 3U£10i J\± #£92245)2J *]3 ¥£ (224a) Oil £JA|0!|01| 

Al, 5|3 ¥g(224a)£ gtf -1^(220)£[ ^# J\£\Q. 

(224 ) 21 e 5|S ¥^(224b)^^Ei g^(220)S2j £| CH ^l^i Pr^B Sl^^ IS 

(224a) 2f0|| Ullx|g ^ ^1 ^^(240)(£ 3) CHI 2|SJO| 7|^&iq. ^A|01|OI|Ai. ¥^(240)H 
g^g 7f*1A1 ^4:3 5|3 g^(224a) ^ Stf gS(220)^2| 7^ ^gg ¥H^?1| ^^olE^ 
&C|. 7^ S§2| 2J^g ' £]¥£] a3K Oil 21 S§ 71^A|^jCK ^A|01|01|A1 . ¥ 

^(240)^ ^ 10 LH X| 1 U|| _^ 7^ ^^(224)21 ^ig g ^^A|^jq. ^E] gS(220) gj£] i^M ¥^(240) 

^2£. aijxil gS(222)0||A1 S^(220)S2| 3^11 St^ g^(220) g^2| °"X1| 

g^(222)01| UHxIS ej^ ij-poll o| SK) | 7^=!Cj. ^AlOllOilAi, £J^- tS8 £ 3011 /H (224)^ HA|=! " 

¥^0| 21b(zero dead volume)' ^"011 2ju^01 ?@gq. Cl§ EJgJ2| ^M^l 0| g§ 4= 21Q . |Uj 
M(244)b (246) HAIS ¥XHg S^^^QI . ¥XHfe ¥XH A| S0j| QA| 2J^§ ttH 

oh XH| g^(222)g n\m\0{ &® §^(220)011 ™M 2^]^ WH(246)7| ^ 

a A |e^«e) o|g@ ^H^ 9\x\Q\\M. u J2i §sj et|Al| §|§ Si f£551 °1|a|| lit 7^A| 

?P| ?|SK)1 sfSf #^«[ °J^a. ^Al| S^(222)S¥Ei ^H^ ^^(244)g |S|01 B 

m SS(220)£2| ei|^| sg2^ 2i^b §^(222)21 & ±Q €S(224a)(£ 4)SA1 ^H^2£ £ 

AI^ICK fe|A|0||0||A|. g£(244a)b ^ 10^2j 5J^# ?^|D1 ^^(244)b °^M\ §^(222)21 

oi 10 LH X| 1 UH ^AI^JQ. ¥^0| gib(zero dead volume) ^«2J ^A||^ SXIEJOi 

oi o| @eh§ 4 sia. nem. qinia as 91*1 on /d. ati §^(220)21 ^^(244)21 

gas A|E0|| pjsfgi Hjb «XH(246)A|0|011A1 ^"(244)21 ni|±H8 i£Sl ¥¥( ' °S 2IIZ1 mm(244a)S H 

A|fj)B Hii^oMl sfofl, [if^Ai ¥S ¥bo| elEf. ^s g^2i ell 321 ¥^§ a 

^A|?lb 3b 71^71(12)21 A1|*i °! gOISMI A| Oil Oil Al . ^M(244)7^ H1|iHS UH A1|§£| 

b ¥S aia(244a)21 Ail^S 0.1cc0im0|O1 H|^^j»MI 0.001ccO|S|OlEK 

X|^b 0|g01|0il Ct^ 7^SEB| ^ °IC\. EE . ^Sb °J ¥ 0|g01|01|Ai >M§«5jO|Ch 

£ 3011 ST £A|€! a0|. 5H&10i 7|^£f °-»m S?X||2| MIg ^ mS(220)0)| 2Jof01 ^S 

(204)011 S^S ?HH|E|(260)S 2j&SCK ^A|0||0UA|, Btf #^(220)b E|(236)0)|Al 7HH|E| (260)7?f 

X| U|HS| 7^X|3 °i0i atmoi °^^£|X| &3 7HH|E|(260)S SiTEIS^ 

«o^ag ^^A|7|7| ?im0l, gJ¥ OimOllOilAl 5|g ^S2j U0|g S|^81fe 3101 Hfg^'^q. 

HB-iU. ai g^(220)b 5}| £101 7^2f q^l 3?*1|21 ^tl&l ^S0| 5HH|E|g g£g ^^01 

2©£|£^ #ge| ^o|g 7ixi b 510| unrsjsiq. 

?HH|E|(260)b ^giqg ¥M(260b) C\m\ ?|x|^ ¥b(260a)# 5^^Q. ^7] 

m ejzp ¥^(260a)S 7HH|E| « CHI B|A^1^£|3 atf S^(220)2J B¥0II BaII^SS 5HH|E| ej? 

(262)S eig»P. £A|g ^AIOIIOIIAI. ?HHlE|(260)b ?HH|E1^ °j^£lb H 5Eb 7|Ef ¥XH7^ 

glC| 7HU|E1(260)21 yq|= c+¥OI|Ai. ^&Ei§ ft? ¥^(260b)b 5HH| E) SJ?(262) $LQ ^ LHSS 7} 
x| 3H b|B| #?(264)g tlSEW. £ 3011 £A1=! bjej ^0|. ?H U|E| (260)2J Sj^g yrpg (260a) Oil 
A] 819^311 §7t§!EK OjyAI. ?HU|E| 2J?(262)0||A1 gS(220)01| ^XHSlb ?H£|Ol 7|^2f «| XII 3 

?M2| Btme ¥^(260a)g ««^7l| n J 4^101 gi^g 2J ? ¥^ (260a) Oil 2jo[0l 

?J^£|X| ? 8 ^q. Mi *M2] HBl^ BH^s^l ^§§lb 7HBI01 7^2J ^g0|| 2|S^ DH^ 

^b 2JXI2J 01|01£|S§ £|°£ ^^11 2? Al|S ^^A|7|7101| gO|ohE^ 

^A|0110||Ai. ?HH|&l(260)2j LH § b W=? ¥^ (260b) Oil Aj 7121 gjgsPH ^Xl&ICf. #=? ¥b 

(260b)2l 5>Sb £A|S ^AlOllOllAI 1/4 LHX| 1/20IP. b¥7| ^Ej|0|X|21 7HH|E|(260)b £A|£|H 
si Bi^g^ ^&!Ci§ Ehg A^0|^2| 7^ 4 2iQ. 0||g #01 . ^HH|E|7^ 

OjgOllOII mBI AfgS ^ ?iEK 7HHIB|0||A12J 2i^b 7HH|E| ^HS2l g^fg ^7^A|^ 3 

01 CK 

£ 2011 £A|EI Bf^ ao|. 7|aPI(12)2| 7|SPI |ytil(202)b 61909 7|SPI ^bH LH¥(272)g ^§olb 
m¥S(270)§ S«&q. ^1 3^121 7HB101 71^21 0||Ole4SS g^S ^¥71 §^(264)011 9\t\0\ 7| 
SF7| ^^(202)21 *^g(270)o S §aj ojzp (2 74)S SgSP. ^¥7| ^El| 0| X| (200) 21 g 
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*1|(204)b ^H1(202)2] m¥3(270)0|| 2*|E|Q1. 8WI ±EH 0| X| (200) 2J S^fe ^(20 

2)2J 2j^(274)2f §i@CK £^71 ^E1|0|X| (200)£| 7|Sp[ *HfcH (202) Af0|2j §WS 
(276)(£ 3)0|| 2]of01 

^A|01|0||A1. ?\m?\ ^tH £j?(274)b irg ¥^(274b) EfgOi! UH*I £lb 3HHI 

El g^(264)2| ^ajq ^g(260b)^ =^Hl LHgg ?|£j ¥£(274a)(£ 3)# 2U°|E[. LH 

^(272)LH0|| HH*I£|I> ?|£l?l *g Hi °J?(274)2f goffe gS|| 0| e (280) ?HB|01 7f^0j| 2jS|0{ 7|g 

gai0|E(280)S *!&£|b 39?3S|| eiXtff 7|^A|?PI01| S£S ^S8Cl. 

£jA|OJjOI|Ai. 2^(274)2] LH38 ¥^ (274a) Oil M ^X|£|D1 HM^S-^g ¥ 

£ (274b) Oil A1 dS H J A -J°£ ^JHK202)2J £J?(274)b £A|£U ggJCig °! H 

0|£|2| ^ 2ia- 0j|# mO\. EJ?^ 0| §0|| Oil CC^ Afg§ ^ 

2iq. nam. ?j-7°i ej^is ^ chi ch» g^m s?iaiij saoiq. 

£ 50|| £A|S b^l U0|. #ei|0|e(280)fe imi\ ™B\ LH¥(272)OJ| HH*|Eim. £j ¥ S3(280a) ^ 

CHI HH*I8 q^2] (282)1- mm £|¥ S^(280a)g 7ISQ. 2J2|2| 7 fg gB||0|e f£ 

(282) MfillOj M(280)# gj^SI-OI 0| ?m #£I|0|E(280) ^ *1 B| £|B1(18)2| ^S(19) 

oj ;h?¥(284)(£ 2)g gmOj *|e| ^HbH (18) LH^(286)S S^£|£^ t}Q. SS(282)2J Af0|^£f ^ 
0IS0II0II &*}Q. £A| Oil Oil Ai. fgb ^Pl gellOlMg g^© EH ^X1| 38} ft & 

±a\?\?\l\ yjxiw 4= spioii g^-oi e ^oi^sf ^sife aoi u^^ma. 

H = ±£-5g ¥£(274b)2| llfg-f £|°J(290) (£ 2) ° £ HA|@ A|£!S S^l 0| M (280) 2J &¥ 

g^oj gAi qA 3 § g<*j(280b)g H*fr^q. ttl^AI, ?im?l ^bH EJ : ?(274)2| HMAg-ag 
(274b)2l ge||0|e(280)o| g^J 9^(280b)S°| CH¥^Sj ^Af£l °h*1| S ^^01 

£ 2 gJ 5011 £A|@ ti\9\ ^0|. ?|g gB||0| e( 2 80)5] g<*(280b)^ Q^^l §^JS S (288)1 ?UI^ 

P|, m?\ ^8 ^¥^1 ^£1101*1 (200) El °| oh X1| 3^X11 f^il ^g6|TI ^>^| i^ii §?l 

S ?I^A|5ICK &?| gg §^§f ?|S|A|?P| ?|6|0j M^#0|| S CHI Li X| ^ Siftn^ 7|g ga|0| eo| 

sag i^iApjq. 3e°i. ^^i m^mo\ j\ms-\j\ ?m oimxip mi^xib ^ai 
?i5f£ixi m^mm ^s^q. ^is^i §ig m#H(289)^ haiei^ ?is mbiioimsi 

(282) % ^ ;H^¥ (284) 1 mo\0\ «Ut(18)S| LH^^ SSgCj. 

^AlOIIOIIAi. g£H0|M(280)«| ^(288)S =0| 1/16 LH X| 1/821 *|0|lfl. ?^0|fe 1/4 LHX| 1/2oj^|0|Ch 

OlgOllOll ttfaj 4 2iP- IS ^1^ ga|0|f= ^¥S§ ^£o^l ^^A|?|X| P^£^ 

o*£*h ^X|©lb B^ieJ 510| H^^SIP. EE El . S2] A^| ZEfe XII 5 Hi gaf A||*1 S^OII S£J 

§ g ^ 2iP- 

gy« s«ii(204). m^3(270) §y ^Fg Maiom(2so)s s^oib Pispi(i2)b #^(292)011 21 

6|01 ^SEICH. X^S Ifltfl §f¥S(270)2j £| ¥ ^ g£l|0|M £l¥ S^(280a)£J £|^g 

a^C|. ^A|0||0i|A1. g«|(204). 7|SP| S^S (270) ^ 531 0| e (280)S SSSffe 7|3f 

^| (12) ^ ^0|^2S X1l^@a. ^S s^S Q= M^0| 0|g^ 4= £^7| ^ 

E1| 0| X| (200)21 ¥g ^£ S! ^XJi 3^X11 EEb §^|2f 3 ^ W 4 §3101 e (280) g S^SIfe ^1 

SPI *SbH£1 ¥§ S£b Aldl 0I1A1 XIIOiEiCt. S£b U^S|*MI ^^1 S?*II2| ^I^P goim^j 

m £&o\ ^ m%'m^\ ^u^rnm mnm m^o\ yci. °h^i s^xipi cu P raseiect®ai ^aioii 

CHI AI 0|# YS2I S£ 70-75°C7[ H^^sfC|. g£ ^A|0j|O|| [t|E| S^C+. 

XJ5i EH ^3 . OIIS MOi. gJX£|0!lA! ^fl@ ^XIIOII 2|& ^^11 gel|0| e( 2 80) . ^ eh m¥S(270) 

c£^ MXHI (270)LHCH| SEb □ ?I0|| 5§E! XI 7\m ^BISM ^ ^Uj 12| LH¥21 ^5(£A| 

o|§)£j |HtH ¥§§ ^l^oPI ?la} gx|£|^ eig=} ^B0|| £|6f01 ^1^0] Oi^oiS ^ 2iP- 
g2||0|E^ gaiOlEo, 2|- g«(280a)0|| 5Eb H Ui^Oll ?m& m\ ^[0\ 7^£|S, #31 

0| E gg(282)b o| S §g A[0|2| £|? g« (280a) Oil #^el iSi ^^^Oi LH¥ 7^ M£IIO|E 
(280b)0|| SOI SJ^SMI S££|E^ &Cf. 

7|£PI 6|^§(270)S ?m mm\^ 2I¥ S^(280b)^0|| S^E|2. £PI 7fg gai0|E £[ ¥ g« 

(280b) S ^S(19)2| ^H?¥(284)2F §g£|fe StH ^(19)^0|| S^SQ. ^|spl g£l|0|M 

(280)21 ^Ui ^3(19)AF0|2| §WS ?l^l o|^S(270) §J 7fg £B||0| e (280) AF0|2| §^¥SAi 

5j^S> njg-(330)(£ 2)S iJgSP. *ljtH(18)fe ^«(302), g^Oi (304) Si ^S(19)°S ElSE! 

D ^S(19)S a^2| Se.|II|^(310)g ?\*\ A^S||H(308)2| ^W£!Oj . g^g ?l^ B?\m g<^A|?|E 
£ s|n. g*| xHH|(18)b ^BPI «)5Ea1| »N|0|IH2| ^S ?IB(316)M ^Aimb Ai^JEi 

(312)# W S^etCK A1^JE1(312)b ^¥Dls^ ^S LH^d MS ^¥DIh i^i 9Eb 

gStiJH ^S ^|Bja|°£ XH^SP. Ai^|E1(312)b 5E& 7*g?| g^3SAi ;|^|Dj 9|| 0| m (31 6) 

g ?^m7iu oi^¥ei iuh^i ?imoi ^aci- one §01. m^jei 012)011 ^ ssoi a 

§@ sm oi^2j xHt,^ ?}g 3gjoi3)oi xiissa. ase sgj(3i3)g w^m^ sw§ ^ 

7I S^S ?H0|O| (3 1B)0|| S££|b X|Xl^(312)LHCi| g§ ^ 49 A| gj CJ- . gBI|0| M (314) ^yj« 

(302) g aJSM-Cfl SHfcH g(318)g XIXI^Q. ?B|b 7|Sf?|(12)2j 7|SJS 3?AlPf 9l|O|XZ-|0|| S 

(tH CVDOII 2joF0j ?ie(316)(H| m^BQ. 3Hm g(318)B ^I^(316)2J S^fDl gsjoi Ifi 81b 

^HbH S^g y^q. XII 01 ^qe(342)(0||g gCH, £lg ^H(338)(0||g SOI. 
a^)S #^01 ^£| ^bH (18)011 g§£|0i SbH XHOiElEE 

^bH2] Al^lSIIHb d^A^OICH ^X|& g^£J A^-JS||Hg SlUS ^ SiQ- 9E«T A|?|s||Sb ^ 

xi^m §y 5JHBI01 iSf ?|gi £UH geHOI^oj «^^nf 0|L|d[ S^S^ XH^I^WI 

oi^ mm\^ ^M ^wmsm xiissek a^i^oob)^ a^^ih 008)21 ^^a^oii m& 

si^-oi ^etj^H £ s /oeie(32B) gJ ^7| A^ oil S(308) ?10|| HH*I@ A^-J g2||0| e(324)0|| 2J 

Sol 5y» 7IM 7|«e «3| ^§(289)21 t § g 7|5PK12)S^E1 3 B|3 «U| 
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(18)^ SifSq. °M(343)e Mm g£]|0|J=(324)01| Xj|^£l C\^9J{ ££|E|±(344) M9\ m H(308) LH2| 
P^2J 2d| H| ±(310)1 #6f0| M*H laiom £B|El±(344)b A^ollH 2£|H|±(310)2t s 

H3J£|01 °4x1| S?^|S| £gf ^XlHiP. ^5|. 7j£|7|(12)^q I32o^| 7|5|£!(™afS) fg2) ° 
M(345)£ A*9|«|| = (308)2| £J¥ £J2J 2^ ¥^(326)§ SMOII 21^01 S^£!q. A^S||H(308) gl At?-| 

MS||0| M(324)b ef 65 "CS 7fg£|b £J7| £££ °4*l| S ?*|| M(^. Cuprase I ect ®2| 7 1 St 0|| 
SEO|p. 0111 SOi. @J >1 e| CHI AH 7}SS ftXIIQII SIB #*1I M. AKN*||E(308) ^/EEb Akfl gBHO|e 
(324) LK Oil EE^ 3 ?|OII S^^J Xi&g 7fg gjeiBi M SI ^fcfl(IB) ^2J LH^2| 7fg ^H2} S bfl ¥ 

MM 7^3pl ?|» SXIEIIH 3|©&l ^c+oi| 2|oh0| 7|g0| Ol^Oi^ 4^ °jq. CC|£|A|. °Jjx1| igg 
£|33 A^ol|H(308)S| q^2| £B| q ±(310) § 6|LH g^Dj 3^(347)g CC|gq. ?IStS M 

g2| Si 3A| 3^(350)1 CC|£f Ol^OliJ 4 A^l 0[ e (324)^011 AJ 7|af£|CH 3S(352)» q 

£)• 7!SJ=I ifoSAi 7\\^Q. A^S||£(308) ^ A^| #fi||0| S(324)b ^*ll§ 5^313 0|x^°^ 7| 
SfAI^JogMI ?J|0|QiOi| °»*1| MS 0| axiffcj. 

7fg ge||0|M(280), m^9(270) 5b ^ gx1|(200)2| Aj710||Ai 0| £| 7|Xi ^§6 ^ B 

gjallS 5E^ @III|± X1|£§ 4* ^^^2^, 0|m ¥gS 0|g0||0|| H|S| AI ^^§2^ 

¥E1 5Hi 4 SIP. 

&7| &x| §J Si All Ai S Olgmfe flIOj Al±gJ(17)(E 1)0|| Si SJ-01 *1|01E|fe A|±U01|A1 4=^§ 

4= SJCh £ £ 10|| £A|£I >lllf §^ A|±U(10)2| W^£0|Di. &7| A|±U(10)£ a^7|2J 2* 

8 7|~0|| 0|gg 4^ 2i^r XII 01 A|Ag|(l7)M 7f£jq. X||01 A|±U(17)e HSA||A| ftL|e(B02). D||Se| 
(804). CHg^ XI *» qttfO|±(806). 2J^ XII CH ftL|E(80B) §y P^gBilO! HUM(810)g S&S^d| . 0|^ 
2¥fe XII Oj A|^S Bj^(812)0j| gSSP. 

H^/IIAI E(802)b ^A| 01121 ^BJ CVDg ?S5fb HS3^3t H^3^# 4^lT ^ 

g ^i§lb S^E.17| £|b g§ ^^B1S g^Sfq. 0| ^AlOlIb 017|A| rt^^?1|CH^Al 4^£|2 
^^EiOII ^I3£|fe ggEIXIE!, S?J^fe ^ ^g0| gg^gg S^SI^(ASIC) SEb 7|E| o|S?1| 

oi si sL2\ ms?iioi# oigmoi ^ zimm ^oip. msjAi, g ^ssj ^iaioiiei xiioi 

Sxll^ ^g^j2g 4:HM?1|01 . mH?1|01 EEfe OIS S^S ?^EJfe 51 0|6tj£|O10f 

&C|. 

nS/MlAi ^L|E(802)fe D1|e£|0i| AHSS SSI 4* 2ib 8^0| a^H^A1|AH 5Efe 7|Ef °JI£J0|Ch 

D1ia£|(804)b SBfOI", gHg oh All ^ D|| J£B| (RAM) , B| £ DIISaBI (ROM) . RAMBf ROM 21 ^ 

tT. 5Eb 7|E| H£A1|Ai E^7|^ Xj^ DHX1|^ OI^OIS ^ £iE|. Dl|a£| (804) ^ H^AIIAI ^(802) 
1\ A|^gj(10)2J 7|^^ 4?Sm7| ?imO| ^olb §g§ S^^EI. D||eB1(804)£1 S§§ 

|H 3E §EHO|q. SEb 01d1 2] 01 § o|U8J ^ 2iP- Oil g gOi. 3^3 

|H 3Efe C+. C++, H||0|5|, EEfe E^2j t\m CH ^ 7|^g 4- 

CHgtr Ai^ E|H|0|^(806)b q|0|El^ gg§ XiSSfDl API E|>i3 EEb A|7j E1|0|H2f £S HSAIlAi 
E^7^ XiS DH^I^^EI C1|0|E12f ngi|H 3 c g|§ ^AH^p. Oil # ^01. CUgg C|HF0|^ 
(806) ^ 5|£ SB10IM, I£E| E|^3 HS^OI E1|0|H H£fO|« £E^ S E| ^ 3 EB|0|^^ 4 

oiq. AHS L|b^|^(80B)b H^AHAj ft L| e (802) £^E| 4-619 9^011 C^£| SSI ^SSU 3 

Aij^q. q§|f XiS qbtO|^(80B)Oi| XISEI3 S^j£lb QIoiei §j h^his IE SS§ g^T Al^iJ 
(90) e §*TA|7|7| ?\?>\0\ H^AIlAi HUM (802) CHI 0|gE»P. Ci|0|q gj H^H^ 2E SSS SjAi DHX1I 
S¥E| qgsf qtltOI ±(806)011 21s|01 S^£|2 q^Oll H^AIIAI e (8 02)0|| 21o|01 0|g£|^ CHI 

aai(B04)s 

q^gsiioi ftqe(Bio)^ HSAHAi p r qe(802)2j %\o\Q\\ 2\o\o\ hbh^! q^gsiioi §y §ehs 

xhhI S^XK)||7|| §Hi xil^^q. ej^ ajich ftq e(808)^ 7|eH. d|^± £Eb ^omai^ Q|0| 
q ej*] quhoi^g h^aiiai ^l|e( 8 o2)oii 3§ai?| ^wj ssf^ei ej^g 4dsf£^ 

Al^^j tH±(812)fe X1ICH AI^U B|±(812)0|| E§ q H}0| ^0|0||AH q|0|E12| XM0\ d£§ 

Sfif©P- X1| CM Al^gJ Hl^^^ HSA1IA1 ftUM (802)2| qb|0|±p b^^^Ai EA|E| 

axia>. xii ch Ai^ty lh±(812)^ m^eej ^ 2iq. 0111 §oi, q^geiioi RU^(810), ej^ 

X1| 01 ftMM(808) ^ qfi X1§ C|U|0|±(80B)b 2J^-#^ tH^Oll 0S£|A|B1. H^Ai|Ai ftL|M 

(802)21 tH|aB1 (804)^ ^¥ HSA1IA] Uj ±0|| 4^ £iE|- HSA1IA1 bH±2| 2J^-g^ ^ bH 

±b A|g eJ^£|CH XII 01 Al^^j B1±(812)g s^^q. 

X1| CH A|±«»(17)e ^A|0t|01| q£t ?S| CVDOil 0|§E|b g^l A|±gj(10)2l «IS|gMO|| gj^sq. 2t^2| 
Oil ^elSj^^ X1ICH Al^il ±(812)011 aa£|01 X1| 01 A|±gj(17)B| ^7| 3 ^ A|0|2] ^fg 
oTII E^K 0|# ?J£|2jE^ q^21 gfli=L(814)(0l|# #0|, £ 12| tfH(i3, 15). 7|^ ^d|EjM(0)IP s 




?^|2F 7H£|CH ^^JA|7|£^ ^M(814)# XilCHo^ A1^jq(312)# CVOe ?l*l£ 0|§A|7|^ 

Joj g »g ^^3|Q. 01 g SS21 ^^g g5| A|±g}(10)2| ?iJ£|&m7f 71B^2J §S§§ g^|o|£^ 

g^imsE^ «[q. 

^71 ^Sg BX| ^ ^@2J ^A|0||2j ^gg gPOIDI 7HAIS ^A| Oil Oil IW &®0\ ¥ ^§2] 

% mWMH *oiqx| »3 oi^oig ^ flc*. qsiAi. ^71 tfas g tfg^ |9li »I&*UXJ 
6 [g 5s oiqq. S ^S2| S¥S si 0121 §7|M0II 216HAIB) xiiE^q. 
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u\2\ ^£ £ USsj Al^fyg ^ tn oil Ai S^Xil i§§ Q^q ghssiia ^gJSITII £ 
7imAm°£*l 7H£J£! CVD g^e Xilgg* 4^ EE eh £ US2| A|^gj^ ^ tH CHI £JX| 

SEoMU ^i=?s> £S0| ^*sir 7>±§£J# a^AIEJP. 

m=?m 1 

5^ m^m ^sspi ?imoi ?hbi oi 7L^ ±±21 ^aii s^aii ±±m ojgmb s*ioii si 

7^1 lyei: 
&7i ^aoii srs asmui. 

^im?ib ej?g 7ts 5>HtiiEje eg«i= gxne 7wdi. £Pi s^b £Pi ^j?^ 

3Df. ^7| m\h &7| ej?Oi| 2S£!D1 §J ^0|L§ 7^|Ifl &7| 3HU|E| gj?0{| 3»H B| Q| 7^2* °1}a1| 

&7| 3HUIEI ej?^ X1| 1gS2| U0|L LH ^W2j H| b 20: 1g £3*31X1 & £Oj . 

&7| ^All S^lb &7| 7HBI&IS S«t0| £P| 5H B| 0\ 0\\ 2\o\0\ f§2 

S 6^ §fx|. 

2 

XII l&Oil 2i OUi . &7| XII 1gS2| OIL CH =W2] H|b *Oi£ 2 : 1 o | ^gog S x| . 

§1?!} 3 

xii moil oiojAi. ^7| xii i=eei uoife iooy oi^oi ^§°^ mfe 

xii moii aioi/i. ^7i xii 30&J oimei "sh? 6^ s*i. 

X1I 1S0II 2101*1. &7| Wi&lb B|4|£S 218 Sfb &«. 

XII I^Otl 2401/4. &7| gXllb 2*!*tl &=?mz\ 5fl SSSife XII 2S£ Si ^71 Xj| 2SS0II UH*I 
3 |5i q seen*. £Pi »JMb 2t^2| 7Hni|?|A|g 7*X|D1 7H^E|2J# CH ^71 X1| 2gS# Eo[0\ W 
All 3^X112] o|§ xii 1 f££ SSolb "S2£ olb ^A|. 

S?^ 7 

W| 1S0II 2iO|A|. ^7| X1| 1§^fe 7HBIC1 7^ ej? g! ^71 3H^|01 2J?S¥E-1 »| 1 S0|L 
o|^=! nm S=?xll £J=PS 7tX|D4 . ^71 gAilb at|Al| S?x|| lit £PI X1| ig^ eij^l 

oj^oil Xj| 2S^ &7| XII 1SS 9HBI0I 7^ S ?0|| 3S£I2 feO| X1| 1g^0i| 7H£|Ci 

7^ ti§ S^olb XII 3g-£i Li Stfmd . ^7| XII 1§£^ ^7| ^±| All 3=Pxi|^ ^7| 7H£|Ol 7^ H 

=oj g^Ei ^ 0 |Lg mt>\o\ ^7i ?HyiEi ^j^oii sirmb ^s^s §^ &xi. 

8 

XII 1^011 ?JOiA1. ^7| *»Blfe 71^3 iii ^^A|7|D1. 7f^ M£l|0|J=^ ^7| A^-|S||H2| ^7| 

7HUIE1 ft?Af0|0|l UHa|£1D1 ^71 A^«||S0|| HJslOl £<ME|7| S0 || ^7| 7|SJS ^^Oil °-^a1I 
Ai|# 7|^A|7|b ^SHS &A|. 

XII 7^011 2iO\M. ^7| X|| 2g^fe ^7| Xii IgSOII Sjg£|0i ^7| X|| HSf gHl 

Ah 7 | xi| 3SS^^Ei2J ?HE|Ol ^71 Xii 2#S£¥E121 °4a1| S^Ail S§3} Sl^S^^ 

^71 X1| 2§£b ^71 Xi| 1g^0i|A) >ie ^S°g Sfb SX|. 

10 

Xi| 9tf0|| 2i 01 Ai , ^7| XII 2g^b ^7| Xi| 1SS0II ^4°S Sl^£lb 51g ^ISSsL ^b S^L 
11 

XII 7W01I 910\M. ^7| XII XII log BS^S 7fX|S ^7| XII 2f£b ^7[ XiJ I5| B 

§=P^ 12 
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xii mow 9±o)m. m\ hi ^m^~ xii in ^^^m &?\ n 3g^b £pi xii hi b 

n\ B^Oil 2101/1 . £P| iMb ¥^0| &b(zero dead volume) >ijm°J 3iM o*b 

2*1- 
g^U 14 

XII 6^01! 210\M. X1| 2§£^ Af?| £P( ni|iH?l^|0|| 2ig OH £Pj WJtd^ £PI XII 1 

g^oioiiAi ain ^f-^g &3&toi. ¥§ an ¥gsj n\*\a .iccoietej mb 
15 

xii i4^on 9io\M, ¥s am .ooiccoim°i Mmm ?\x\s= ^ses mb s*i. 

16 

XII moil 910\M. m\ ?HU|B|fe £PI £J¥OI|Aj S=P»*X| gJgepil g^ofb og ^Xl 
3?^ 17 

xii i^oi! ^oiai. g*u±= Ah^, 5>hbi&|2] tissiE^ uH*ia m^m w\ 

b ^s°e s*b sxi. 

18 

xif moil 2101A1. £PI gxllb £PI ?Hu|£|5j ««« bHxia 

^Xlb Sfb 

19 

XII 1^011 SiOIAi. £P| gxllb £PI 3»HU|E|2J E2^§-?| ¥gi StSSfE^ 
20 

X1| 16^011 . £P| 3H HI &l b tgggg ^b ■ 

tl=PtJ 21 

XII 8&0II &0\M. ?m MaiO|e^ Apj 3H u|E| #=?2f HSi ?tf|B| C^£| If 

ffgatfe 3*m eib &*|. 

S?tf 22 

XII 21**011 SiOIM. &?| j}<£ #a|0|Eoj g~ §Aigo| >ig ^S°^ mb S*|. 
^-7^ 23 

XII 21SMI 2iOiA|. 6PI ia|0|J=o| goj s 8 1/16 L||X| 1/8SJ*! S ?l PJ 311 "SHS o| 

b S*| ■ 
24 

XII 21gf0|| 2iCHAi. £P| ?}g gaiOlM^I S2| ^0|b 1/4 UiXI 1/2°lx| g?|oj fS°£ o| 

b &x| - 
25 

=?h a| CM 7t£ i^:. ei|*1l S^xil ^ s| «| ^1^ g^g 4^^b e^l ^tH2J & f »ll A[g£lb 
Sj^sfb XII 1#^M 

A^| H| 1#£b 7JX|D| £PI «|9t|| a?2J feT7| ?HH|E| 2}=?H0\<% ^W£| ^OILg & 

a^i =Aiib ^^i xii WW a?oii 2§eidi xil 1^011 oqxii s=?aii sit 

XI! 21-^ 5a a^| xi| 1SS0H ggEld Xj| 11^011 ?H£|Oi Hi S^^b XII 3fg§ 

m. 

^71 ^a1| g=P*||Sl ^^1 5HB1CH 7^2| S§§ &?\ «|»| a=?2f ?HU|B| 2J=?AfO|£J &^| 

X1| 1SS0IIA1 S&Elfl. 

Ap| oh^| Q?2J a^j 3HH |Ej oj^Af0|2| ^1 Xil 1gS2J ^0|L tfl ^W2| U|b 20: 1# S^6|X| 
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^7| 3HB|E|^ &7| m\\ ®=?n\W g£M|3|E^ £7| 3HBI&1 J\±J\ #7| ?HH|E|g gfllOl 

eie** 5fb sgs 7t*ib ^s°s mb 

^-7^ 26 

XII 25 SOII 2! DIM. £PI Xfl ^0|L CH ^W°| U| b *0|E 2: 1 oj 31s ^S°£ Sib 7|5| 

?|. 

27 

XII 25S0II 2iCHA1 . &7| Xi| 1gS2| ^0|b 1009J 0|o^l 2^ o|b 7|SP|. 

28 

XII 25 W Oil 2iCHA1, £J7| XII 10S2I =S 30^ 0\o\2\ 5|b 7|Sp|. 

§ 7Ef 29 

XII 25^011 %0\M. #7| 3H«|Elb £|A||>i@ 2# ^S2S Sfb 7|SP|. 

§ 30 

XII 25^011 2!0i/H. &7| gfllb &7| XII 2^^011 UHxlS q SifSKH . £PI H J- u -b 2j2|S| 

?Hmi?ixie ^xim ph^eism mi xii 2§s§ m*\o\ <mn\ a^aiisi i§§ &7i n\ uss 

b ^§£5 ^b 7|Sp|. 

S^Ptf 31 

XII 30^011 910] M . &7| ^*b ¥S ¥^0] g*b(zero dead volume) SBH°J 3lg Sfb 
il^S 32 

XII 30&0II SiOiM. &7| XII 2g^b S«iH?lx|0i| 2ie &H £PI H JMS>| £PI XII 1 

wm.Mo\o\\M ?s sjizi &?i ¥i ain *ii*jb .iccoimej mb 

7|£P|. 
§=?S 33 

XII 32W0II &0|Aj. &7| BO .001cc0|o|2| U\*$m 7fX|b 31 »fb 7\s\ 

71 . 

34 

X1| 25S0II 910\M, &7| 3HHj£| fi?2f 1S£ 3¥*1I« 7|5*A|7|b 

PaiOiee q SUolb ^li olb 7|£P|. 

35 

X1| 25^011 2i01Ai. &7| XII 2§gfe ^§ 6PI XII 1*S0|| 3^E|0i £PI HI 1f§§ £S! 

&7| XII 3g££SfiE|2| 3H&IOI 7^ tfi #7| X|[ 2g££¥&121 eij^l 3?*l| 5§3( ?Elo|E^ 
m?\ X1| 2S^b ^7| XII Ig^OUAj S^b 5!i ^J°S Sfb 7| SMI - 

S^PSJ 36 

XII 25S01I 2iOjA|, &7J XII lf£b fll l§§ 7W9 &7| XII 2§£b ^7| X1| 1§g B 

SSjfiq ^8 XII 2£§ BS^g 7^lb 21§ ofb 71SF7I. 

37 

XII 25^0)1 2101AI. ^7| X1| X|| log ch S 5|g ^7| XI | 3§£b ^7| XII 1 Si B 

g^ap xii 3^m 33^1 7fxib mb 7ispi. 

38 

XII 25&0II 910\M. ?Hy|B|b ^7| 7H0IBI Q=?0||A| 7HU|B| S?^FX| gJ^S^I ^t^b 

7|X|b 3# ^S°£ Sib 7|SPI- 

39 

XII 34S0II SlOlAf - ^?l MeilOmb ^71 ?H«|E| S^2f S0§ 7[X|D1 q^2| If 

t^o\t %m ^J°S 61b 7ISPI. 

<y -p 40 

Xil 39^011 2iO|A| . ^7| 7|g §B||0|^2J 3i "S°S 6fb 7|SP|. 

XII 39S0II eiOI/H . ^7| 7|g MaiOl^oj |o| 1/16 IH XI 1/82.UI S^I2J 3§ ¥d°S 5| 
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42 

X\\ 39^0)| 2i 01 Af . &7| 7|S) MSj|0|EOj go) ^ 0 |b 1/4 LHX| 1/2°lx| «j ?| gj j 31 # f§o£ m 
43 

5^' 7|& g^g ^fflSPI ?|m0| 3H£|01 7|^ &± SI Afgofb S*|0|| °J 

OlAt. 

ft gSj ^HBj : °J 

&7| -gOII ^Bj fl£D|. BJAII^S 2J?g 7(£! 3>HH|E|g S*¥0|fe g£1| 

s s^afb ?\m?\m s&skh. 

#7i ei^ap am. &7i ^hhiej c?si ^ i/4e!*i» swui, 

&7i gAiib m\ s=poii gg£iDi ^wsi ^oils y\xm nz\o\ 7\±.si nm &=?ms\ t§ 
m 3huiei gj=ps wi list »a«m. 6PI XII 1SS2| ^0|Lg 100gJ oistom &7| XII 

1SS2| =Wb 30&J 0|8t0| Dt. £P| X|| 1«£2| gJ0|L CH *W2| U| fe 2:1 UjX| 20:1 g ?| L-H 0|| S12B|. 

&7| XII IfSb 3HS|01 7\± 2J^P &7| 3HH|E| gJ?£¥E| X1I l§£ H0|LE»S 0|2|@ ™x|| 

s^aii 7wm. 

&7I §Allb g?JD| £§l SgofCfl &7\ M\ 1§£ U|XI| 2^*11 2J?01| Q§S X1| 2f£ S! 

£J7| X1| 1g£ 3HBIOI 7(^ £J?01| S£E|ia &7| X|| IgSOII 3>H£|01 7(>i 5§§ Si§fb X|| 3g^g q 

&71 xii nsb &7i ^Aii s^Aii2i &71 nz\o\ ?\±<>\ s©@ t§§ &?i song smoi a 

71 7HU|B| gJ=P£ SS8ID1, 

&7| ^xHI *!?Al|b &?\ 3>HU|E|# e^Oj 5HB|01 ?f^0|| 2| 6(01 ^E|31. 

7|£p|b xii 2 g soil bHxt^i iHi q s«todi. £PI 2|2|2i ^mi?lA|p 7ixi 
□1 jh&eisis in £> h 7i xii 2es» gmoi °i| aii §ii #71 xii sssm. 

a^i xii &7| iy«7( #7i niiH^lxioii £ie oh &7i ^H2t ^7i xii ie^A(oioiiAi 

elm . &pi am ¥^21 aii^^ .iccoi^di. 

^7| ^bl|b 7|S[@ fit ^<MA|=>lb Al^m^m ?t*\0\. 7|Sf7|b A\mo\\S.9k 

3HUIEI S^0|0|| HH*1£J»1 ^7| Af^loll^Oll 2]o|Oj ^^£|7| 2 0|| &7\ ?mS m^O\\ Ql|^| &=?■ 

mm ^isiM^ib m*ru\^ ?\m mw\^.m ?\m Maioi^^ ?ntj|q e^st a 
g=?ST 44 

§(«t 4^mb Oil 2»CHA1. 

*m ?\& a hi 21 ^aoii 7ispi£i maii2i ?hhiei a?ssi xn is© ^^lhoiiai m\ 

01 7|^2| oHXHI S^XJ|2] egg ^timb B71IM S^olbm. ^7| XII m© S^2j ^0| CH ^2] dlb 
20:1g S3J8JXI 

^7| gAl|LH2J 5>HH|E| 2j=?0i|/H 7HBIEI m\0\ 7|^2| «lfX|| a=?*l|2| S©S 11 

§ S*5M|7|b B7||g SltmfeCII. ^7| 3HU|B| Q^fiQ 71A1 &7| ^jXH S^Al|7( ^7| 7Hy|B|# 

mmO\ Sf&Elb 7H&I01 7^0|| 2| ©(01 ^^£|5E^ ©(fl; gy 

§7|S ^^A|7|7| ?|3(0| ^7| ^<y£! ^!Al| 2^a||S 7|^A|7|01. &?\ g*[ IS tH LH SJ 7|&^0i| 

^71 §7i# g^Ai7ib btii# s^mb 3# "s°^ ^a. 

§ =?m 45 

7|^ g^g 0|g£|b ^Aj|# 7!S[A|7|b ^^011 2i01A|. 

g*1|21 ?HU|B| 2J?S2J X1| IS© g^UIOllAI nz\0\ 7\±2\ 511 S&mfe B7II 

S S^ofbPI. ^7| XII IS© f£°1 2J0| CH ^2J dlb 20:1S 2^S(X| 82D| : 

^7| MA1ILH2J 3HU|B| 2J?01|A1 7HU|B| o^b 7HB101 7(^2( eijAll S?Al|2J §©&» SM 

m ^^A|7|b BTllg S«WbEU. &?\ 3HUIEI Ej^SBf 71A1 ^7| aq Ml a?Al|7( ^7| 7HH|B|# 

g^oi 2T^£lb 7HBI01 7(^011 eimoi b^£l£^ »|0|: 

g;|f ^^A|7|7| ?imOI ^7| °ijAl| S^Allg 7|^A|7|b B7IIS 5Mb "S°5 

S?g( 46 

XII 45^011 2J0HA1. 

^7| 7| m m£ SfSA|0|| £71 XII 1gS0|| CH £f *h*H S=?a1|21 °§g §^[E^ H J«# 3|I±HA| 

7!b : 



15-10 



15-10 



^2001-0078241 




15-11 



15-11 




15-12 



12001-0078241 



210 200 




£&4 



220c 



220b 

I 



236 



-230 



246 
232a 



-224a 



-230a 



220' 



W . 



262 



15-13 



15-13 




15-H 



15-14 



12001-0078241 



£&6 




15-15 



15-15 



